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SECflON t: SUMMARy OF THE RECORD OF DECISIW!

The New Yon: State Department of Environmental Conservation (NYSDEC) in consultation with the New York
State Department of Health has selected this remedy to address the significant threat to human health and/or the
environment created by the presence of hazardous waste at the Northrop Grumman Bethpage Plant and the
Naval Weapons Industrial Reserve Plant-Bethpage (NWIRP), both class 2, inactive hazardous waste disposal
sites. In particular, this ROD addresses Operable Unit 2 (OU2), the regional groundwater contaminant plume
associated with these sites. As more fully described in Sections 3 and 4 of this document, plant wastes were
disposed directly into either drainage sumps, dry wells and/or on the ground surface resulting in the disposal
of a number ofhazardous wastes, including the volatile organic compounds (VOCs) perchloroethene (PCB) and
trichloroethene (TCE). the semi-volatile organic compound (SVOC) polychlorinated bi-phenyls (PCBs) and the
inorganics chromium and cadmium at the site. Some of these contaminants have migIated from the points of
disposal to surrounding areas, including the soils of these sites and the groundwater beneath and down gradient
of Northrop Grumman, NWIRP and the Grumman-Steel Los Plant 2 facilities. Contaminated groundwater
originating from the Grumman-Steel Los Plant 2 Site, formerly part oftbc Northrop Grumman site, now a Class
4 site, is included within the scope of the Northrop Grumman and NWIRP OU2 groundwater remedial action
and long-term management plan.

These disposal activities have resulted in the following significant threats to the public health and/or the
environment:

• a significant threat to public health associated with contaminated soils, groundwater and drinking water;

• a significant threat to the environment associated with contaminated soils and groundwater;

In order to restore the Northrop Grumman and Naval Weapons Industrial Reserve Plant Site inactive hazardous
waste disposal sites to pre-disposal conditions to the extent feasible and authorized by law, but at a minimum
to eliminate or mitigate the significant threats to the public health and/or the environment that the hazardous
waste disposed at the site has cau~ the following remedy was selected:

GroUDdwaterRemedial Promm

• continued operation of the on-site containment (ONCI) groundwater extraction andtreaDnent system (fonnedy
known as an Interim Remedial ~ (IRM)) at Northrop Grumman's southern property line;
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- an evaluation of the ONCT system to confirm that it is performing eflectivcly;

- mass c:ontaminant Jemoval through groUDdwatcr extmctioo and treatment in an oft'sitc area near the GM 38
monitoring wen cluster;

• predesign investigation to determine the optimal groundwater extraction location(s) in the GM 38 otfsite
treatment area(s);

-long term operation and maintenance of all operating systems, including the ONCT (or fonner IRM) and the
OM 38 area remedy;

- additional groundwater investigation to better define the groundwater contaminant plume and to determine
whether additional ifOundwater remediation is required UDderthis ROD, under an amended OU2 ROD, and/or
if an Ope.rable Unit 3 Groundwater RIlFS is warranted;

• long tam monitoring of the groundwater including a comprehensive monitoring of plume attenuation;

- the formation of a technical advisory committee (TAC) as deemed necessary by the NYSDEC, to beoomprised
at a ~ of the involved Agencies, participating local water districts, Northrop Grumman and the
Department of the Navy- The main purpose is to review and. provide input on all materials relating to the
implemernation of the Northrop Orumman and NWIRP OU2 Groundwater remedy_

hbUcW.Jc[ Sa. PmtectioD Fromm
- continued public water supply wellhead treatment to meet appropriate drinking water quality performance
objectives at weJlfields already affected by the groundwater contaminant plmne fur as long as these affected
wellfields are used as community water supply sources;

- public water supply wellhea<l treatment or comparable alternative measures, as necessary, for wellfields 1hat
become affected in the future; and

-1011& tam monitoring of the groundwater contaminant plume including outpost monitoring wells upgradient
of potentially aft'ectcd water supply wells.

During the course of the OU2 remedial investigation certain actions, known as Interim Remedial Measures
(lRMs), wa:e undenabn by Northrop Grumman and/or the Department of1he Navy in response to the threats
ide:nti1ied above. An IRM is conduct:ed at a site when a source of contamination or exposure pathway .can be
effectively addressed before completion of the RIlFS. A major groundwater IRM undertaken at this site was
jnstallation of tile onsile containment, or ONCT S~ at Northrop Grumman's southemproperty line. This
IRM is described in more detail in Section 4.

Additional response measwcs taken during the course oftbc 002 investigation include installation of wellhead
treatment systems at the Bethpage Water District (BWD) Wellfields 4, 5 and 6. This response measure is
described in more detail in Section 4.



The selected remedy, discussed in detail in Section 8 of this document, is intended to attain the goals selected
for this site in Soctioo 6 of this Ra:ord of Decision (ROD), in confonnity with applicable standatds, crita:ia.
and gujdaocc (SCGs).

SECTION 2: SITE LOCATION AND DESCRIPTION

The Nonhrop Grumman and NWIRP inactive hazardous waste disposal sites are located in east-central Nassau
County, Long Island (see Fiaures 1 and 2).

The entire Northrop Grumman site was initially more than 600 acres in area, but has been reduced in size
through previous remedial activities and confirmatory sampling events. The portions of the former Northrop
Grumman site that remain listed in the New York State Registry of Inactive Hazardous Waste Disposal Sites
include the southern recharge basins, the NWIRP and the <Jrumman..Steel Los Plant 2 site (formerly the
Grumman Plant 2 facility). The southern recharge basins and the Grumman-Steel Los Plant 2 facility currently
total about 3S acres in size. The NWIRP site is approximately 105 acres in size. There are numerous
groundwater indusuiaI supply wells and recharge basins at these sites.

The RUCO Polymer site, site No. 1-30-004, (see figure 4) is loceted to the northwest of the Northrop Grumman
Site and wcst-DOIthwcst of the NW1RP. There ate other industrial and commercial facilities in the mea along
with several n:sidentia1 communities. Tbere are several public supply wells within a two-mile radius oftbe
sites.

SECTION 3: SITE HISIORY

3.1:

NortbrQu Grummu SiteNo. 1-3Q-003A

The Grumman Aerospace Corporation was established in the early 1930s at the present site in Bethpage.
Several naval aircraft were developed and manufactured at the site. Other activities at the site included the
manufacturing of naval amphibious craft and the IIUlllUfaauriDg of various satellites, etc. for the National
Aeronautics and Space Administration (NASA).

From 1943 to 949, Grumman disposed of chromic acid wastes dim:tly OIl the ground or in open seepage basins.
In 1949, a chromic acid treatment system was put on-line at Plant 2. In addition to the chromic acid treannent
system located at Plan 2, systems for trealing phenols, oils, and other organic compounds. and for recovering
si1ver were also used at Plant 2. Since the early 1950s, some of the wastes generated by Grumman were taken
to the NWIRP property for treatment or storage before beiDa ukcn off site by private haulers. These wastes
included common organic solvents consisting of chlorinated hydrocarbons. Tbere were several locations on the
Grumman site when:: wastes were stored, treated, or disposed of. TrichJoroetbene (feE) was stored in an above
groUDd tank along the nortbeastem comer ofPJant 2. A release ofTCE from this tank (or the associated piping
system) occurred and was discovered during the Gnunman Remedial Investigation.
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NWIRP Site No. 1-3Q.003Bi

The NWIRP was cstabIisbcd in 1933. The NWIRP is known as a gove:rmneut o~ contractor operated
(OOCO) facility. Since its inception, the primary mission for the facility bas been the mJeaJ:dJ. prototyping.
testing. design engineering, fabrication, and primary assembly of military aircraft.

The facilities at the NWIRP iDclude four plants (No.3, 5, and 20, used for assembly and prototype testing; and
No. 10, which contains a group of quality control laboratories), two warehouse complexes, a salvage storage
area, water n:charge basins. an industrial wastewater treatment plant. and several smaller support buildings.

The following is a discussion of the waste handling practices at the three identified disposal areas at the NWIRP
facility (aee Figure 3 or area locations):

Area 1 • Foimer Drum Marshaling Area

From the early 1950's to 1918, drwns comaining liquid wastes were stored on a cinder covered area over a
cesspool leach field. This leach field may have been used to discharge process wastewater. In 1978, the drum
storage area. was moved a few yards to the south to a 100- by l00-foot concrete pad. This pad did not have a
cover or berms around it. In 1982, the drum storage area was moved to Area 3.

Various solvents were stored at Area 1. Cadmium and cyanide wastes were also stored in this area from the
early 1950's through 1974. Approximately 200 to 300 drums were stored at these locations at any given time.
Reportedly. all drums of waste which were stored at these areas were taken offsite by a private contractor for
treatment aDd disposal.

Area 2 - Recharge Basin Area

Prior to 1984, some Plant 3 production-line rinse waters were discharged in the three on-site recharge basins.
These waters were directly exposed to chemicals used in the industrial processes (rinsing of manufactured parts).
Only non-contact cooling water has been discharged into these basins since 1984. The source of this non-
contact cooling water bas been on-site production wells.

On at least one occasion (1956). hexavalent chromium was detected in the water in the recharge basins at
concentrations in excess of allowable limits. This matter was discovered and handled by the Nassau County
Department of Health.

Adjacent to and west of the tec.baTge basins are the former sludge chying beds. Sludge from the Plant 2
Industrial Waste Treatment Plant (part of the Grumman Site as described above) was dewatered in these beds
bef<ft being disposed of off-site.

~3-~~cSro~e~

The NWIRP salvage storage area is located to the west of Area 2. This area has been used for the storage of
fixtures, tools, and metallic wastes such as aluminum and titanium scraps, since the early-1950's.
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Located within the salvage storage area was a 100- by 100 foot area that was used for the storage of drummed
waste. This 100 by lOO-foot area was lq)Ol'tedly covered with coal ash cinders. Halogenated and non-
halogenated waste solvents weft stored in this area from the early-1950's through 1969. The exact location of
this dnm storage area is not known. Since 1982, drums vc been stored in a covered area with a ooncretc pad
and berms.

t 2. Site No. l-JO.OO3C (Groudwater CoAta.UnO ):

In 1994, the Grumman Aerospace Corporation was purchased by the Northrop Corporation and became known
as the Northrop Grumman Corporation. In December 1996, Northrop Grumman sold Plant 2 and the
surrounding land to the Steel Los m Corporation (Steel Los). Steel Los refurbished the Plant 2 complex and
now leases the former Plant 2 as commercial real estate.

The Plant 2 facility. listed as site No. 1-30-OO3C on the New York State Registry oflnactive Hazardous Waste
Sites, was originally part of Site 1-30-003A, the Northrop Grumman Site. Now known as the Grumman Steel
Los site, this si1e was addressed by the Operable Unit One (OU I) soils remedy for the Northrop Grumman Site.
The OUI ROD dcfm-ed groundwater contamination issues to this OU2 groundwater remedy. The Grumman
Steel Los Site is now a class 4 site, and long term monitoring will be required, in part due to residual cadmium
and chromium contamination beneath the site. A deed restriction for the property has been filed to minimize
the potential for exposure to residual contamination and to minimizc the potential for groundwater leaching of
residual contamirumt.s.

OXY Hooker Ruco, Site No. 1-30=004 (Not tbe Subject of this BOm;

The RUCO Polymer site (see figurc4) was originally the lWbber Corporation of America. The Hooker Chemical
Corporation (now the Occidental Chemical Corporation, also known as acc or OXY) purchased the Rubber
Corporation of America (RueO) in 1965. The RUCO plant was sold to the employees in 1982. The site is now
a subsidiary of the Sybron Corporation under the name RUCO Chemical Corporation (RUCO Site). OXY has
retained the environmental liability for the past disposal practices.

Between 1956 and 1975, industrial process wastewater and storm water runoff from the facility was discharged
to six (6)on-site recharge basins or sumps. This wutewatercootajned chlorinated hydrocarbons including PCE,
TCE and vinyl chloride monomer (VCM), as ~U as other organic and inorganic wastes. These waste waters
have contributed to the contamination of the Bethpage regiooal aquifer upgradient and beneath the Northrop
Grumman. NWIRP and Grumman-Steel Los facilities. The OXY Hooker Ruoo Site is listed on the National
Priorities List (NPL) of the United States Environmental Protection Agency (USEPA). A separate remedial
program is being carried out for the Ruco site under the oversight of the USEP A. Therefore, the Ruco site is
not a direct focus of this ROD except inasmuch as it may affect the effectiveness of groundwater remedies (see
for example Item D in Section 7.1).

3.2: Rem"Hmn

Northrop Grumm g nd Gmmmp SteelLos PIa.t 2:
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Grumman was reportedly notified in December 1947 that a sample collected from Well No.3 of the Central
ParkWaterDistl'ict(predecessoroftheBetbpegeWaterDisttict)COO1aincdchromiumataconcentrationofl.4
parts per million (ppm). As a result, the District's well No.5 1,2 and 3, located on Jackson Avenue near the
ttainstatioo,wcrepennanentlyc1osed.EventuaJ.lyGrummanAerospacereimbursedtbeDistrictforthcseweIls.
Grumman installed a chromic acid treatment system for its Plant 2 waste waters. This system went on-line in
1949.

Odor and taste problems were discovered in water pumped from some of Grumman's on-site production wells
in 1973. Several investigations into the soun:e(s) of this problem were conducted from 1973 through the early
1980's. It was ultimately determined that these problems were due: to chlorinated hydrocarbons in the
groundwater.

The Northrop Grumman site was added to the New York. State Department ofEnvironmenta1 Conservation's
Registry of Inactive Hazardous Waste Disposal Sites in New York State (R.egistIy) in 1983. At the time, the
NWIRP-Bcthpage site was considered part of the Northrop Grumman site. The site was initially listed as a Class
2a si.te bc:eause there was insufficient data to assign it a classification set forth in the Enviromnental
Conservation Law (ECL).

Based on a subsequent review of existing data, the Grumman site was reclassified to a Class 2 site by the
NYSDEC in December 1987. A Class 2 site is a site which poses a significant threat to human health and/or
the environment, and for which action is required.

Northrop Grununan conducted a remedial investigation (Rl) on site between October 1989 and September 1994.
As a result of this investigation, two source areas were identified. The NYSDEC also divided the remedial
progra1l1Sat the Northrop Grumman Site and the NWIRP site into two operable units; site soils and the regional
aroundwater. An operable unit is designated to represent a portion of the site remedy which for technical or
administtative reasons can be addressed separately to elimi1We or mitipte a release, threat of release or
exposW'C pathway resulting from contamination at a site.

The purpose of the Feasibility Studies on the Northrop Grumman and NWIRP sites was to develop and evaluate
remedial alternatives for remediating the soils contamination defined during the RI(s). A Record of Decision
(ROD) for operable unit one (OUI) for the Northrop Grumman site was issued in March 1995 and for the
NWIRP site in July 1995.

A soil vapor extraction system was installed adjacent to a former storage tank. that was used to store
trichloroethene creE) at Plant 2. This system was shut down for a short period of time and was used to
remediat.e 8 small area of contamination (perch10r0ethcne or PCE) at Plant 15. The Plant 15 source area bas
been adequately remediated. The ade4uacy of the Plant 2 remediation will be determined after confirmatory
sampling.

In addition to the hazardous waste remediation program. the parts and parcels of the former Gtumman
Aerospace facility have been regulated under the Resource, Conservation and Recovery Act, (RCRA), or active
facility permitting program. Under the ReRA program. other remedial measures (sometimes called corrective
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actions), have been implemented by the NYSDECs RCRA program (also discussed in section 4) and under the
USEP A's underground injection control (UlC) program.

C<lntaminated soil and dry well sediments, at known or potential source areas (such as various Northrop
Grumman and NWIRP facilities). have been or are being addressed UDderOU 1 and/or appropriate RCRA and
UIC closure programs.

Certain specific areas of the former Plant 2, or Steel Los property. have elevated levels of chromium and
cadmium. The Steel Los Corpomtion opted to remove only the hazardous waste levels of contamination and
then restrict access to the remainder of tile soils with contamination above NYSDEC soil cleanup objectives.
These areas are well below ground surface and have been deed restricted. The restriction requires maintenance
of a cap or cover system at the site and special measures prior to and during ground intrusive activities. These
provisions are intended to mjnjmiu the potential for leaching of residual contamiMDts and to minimiu the
potential for exposure to subsurfiIce contaminants, respectively. The Steel Los property has been reclassified
to a class 4, which means the remedial actions are in place and proper 10ng term operation, main~ and
monitoring is required. Cadmium and chromium are included as analytes in the long term. hydro-geologic
monitoring plan.

NWIRP

An Initial Assessment Study was conducted at the NWIRP-Betbpage site in 1986. Based upon the results of
this stUdy. it was concluded that three areas at the site posed a threat to human health or the environment. A
description of the Northrop Grumman and NWIRP sites is presented in Section 3.1. In March 1993. NYSDEC
listed the NWIRP as a separate Class 2 Registry Site, distinct from the Northrop Grumman Site. The NWIRP
site was excluded from the 1990 Northrop Onunman Rl/FS Order on Consent and therefore. a separate
investigation was required,

An Rl/FS was conducted at the site from August 1991 through July 1995. The purpose of the Rl was to
detennine the nature and extent of the contamination that was found during the Initial Assessment Study. The
NWIRP ROD called for addressing soils contamination at the three areas of concern. The NWIRP remedies
called for the excavation and removal of specific areas of PCB and solvent contamination and the reduction of
soils to be excavated by the implementation of a soil vapor extraction system in conjunction with shallow
groundwater remediation through air sparging.

OXY Bogkcr RUCO

The RUCO Site is broken into three operable units. OU 1 addresses site soils and adjacent groundwater. OU
2 addresses soils associated with a perticuIar recharge basin, and OU 3 addresses the offsite migration of
growxIwater contaminated with VOCs including vinyl chloride and tentatively identified compounds, or TICs,
that gcnemlly fall into the category of semi-volatile organic compounds (SVOCs). The USEPA issued a
Record of Decision for the offsite groundwater contamination, or Operable Unit 3 (OU3) in September 2000.
The USEP A OU 3 ROD remedy includes enhanced natural attenuation and long term monitoring of a
concentrated groundwater contaminant plume known as "the vinyl chloride subplume" that is immediately
oorthwat of the Northrop Grumman site. The USEP A OU 3 ROD remedy recognizes the importance of
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preventing the vinyl chloride subpIume from adversely Bffectin& the performaDce and regulatory compliance
of Northrop Grumman's groundwater remedial systems and requires that RUCO wil11ake necessary steps to
protect the Northrop Grumman groundwater treatment system.

3.3: EafomgaCllt Hilton'

Grumm,p
Grumman entered into a Consent Order with the NYSDEC on October 25, 1990 in which Grumman agreed to
conduct a RlIFS at the Northrop Grumman site.

NWIRP
The United States Navy has undertaken their environmental studies pursuant to the Navy's Inslallation
Restoration Program. The State of New Yark provided oversight of tile work conducted by the Navy pursuant
to a Memorandum ofUndmtanding between the State and the Department of Defense.

Baouw Coueryatioa pel Recovery Ad
The purpose of this ROD is to set forth the groundwater remedial program and the public water supply
protection program for the Northrop Grumman and NWIRP Sites as set forth in 6 NYCRR Part 375. "Inactive
Hazardous Waste Disposal Sites." These two sites are also regulated under 6 NYCRR Part 373. commonly
known as the Resource, Conservation and Recovery Act, (RCRA) program. This is the permitting and
ultimately the closure process for active facilities that store, geuerate, and treat hazardous wastes over a certain
quantity as defiDed under this IegU1ation. The RCRA program as promulgated under NYSDEC regulations is
authorizI:d by the USEPA to issue RCRA. permits.

SECTION of: SITE CONTAMINATION
To evaluate the contamination present at the site and to evaluate alternatives to address the significant threat to
human health and the environment posed by the presence of hazardous waste, the Northrop Gnunman
Corporation and the Navy have conducted two area-wide remedial investigation and feasibility studies (RIfFS's)
and a smaller focused RIJFS on the Navy property.

The ReRA program is addressing the contaminated soils beneath the Northrop Grumman and NWIRP
buildings. In addition, both Grumman and the Navy are working towards completing the remediation oflarge
capacity underground fuel oil tanks that historically leaked. All the taDb have been removed and residual
contaminants in these areas are being remediated under the NYSDEC Division of Environmental Remediation
Underground Storage Tanks (UST) program.

4.1: hmm,l)' of tbep.mpl havgtiptioD
The purpose of the RI was to defiDetbe natUIe and extent of any soil aDd gro'UDdwater contamiMtion resulting
from previous activities at the Site. 'The RJ was conducted in two phases. The first phase was conducted
~ February. 1991 and October. 1991 and the second phase bet\wm August 1992 and September 1993.
For the Northrop Grumman property. a report entitled "Remedial Investigation Report. Grumman Aerospace
Corpomtion. Bethpage. New Y~ May 1994," bas been plcpan:d. For the NWIRP. two reports entitled "Final
Remedial Investigation Report NWIRP. May 1992," and "Phase 2 Remedial Investigation Report, NWIRP.
October t 993," describe the field activities and fiDdiDgsof the RhiD detoil.
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Tbe first two FSs were for soils remedies covered under OU 1 RODs with the Navy and Northrop Grumman.
The Focused RIlFS, being conducted by Northrop Grumman, is still ongoing for the two remaining PCB
contaminated dry wells at the NWIRP. An additional FS.twhich is the subject of this PRAP, was prepared for
offsite groundwater issues.

Tbc following investigatory techniques were used in Older to achieve the goals for the Rls:

• Soil gas surveys were conducted in various locations throughout the site in orderto locate potential areas
which could be sources of groundwater contamination.

• Soil samples were collected in various locations throughout the site to confirm the results of the soil gas
swveys and to identify soun:e areas that could not initially be located using the soil gas survey technique.

• Groundwater samples were collected from mooitoring wells that were installed as pert of the: two
Remedial Investigations and by other organizations (such as the United States Geological Survey).

To determine wbctber the: groundwater is contaminated at levels of concern, the RI analytical data were
compared to environmental Standanis, Criteria, and Guidance values (SeOs). Groundwater, drinking water and
surface water scas identified for the Northrop Grumman and NWIRP Sites are based on NYSDEC Ambient
Water Quality Standards and Guidance Vslues and Part 5 of the New York State Sanitary Code. Based on the
RI results, in comparison to the SCGs and potential public health and environmental exposure routes, the
groundwater requires remediation. The RI results are summarized below. More complete information can be
fouod in the RI Report on file in the document repositories.

Chemiad concentrations are reported in parIS per billion (ppb) or parts per million (ppm). For comparison
purposes, wbcrc applicable, scas are provided for each medium.

4.1.1: Site Geo1o.&Yapd Bydrouotm

The sites are underlain by five geologiclhydrogeologic formations (descending from ground surface):

• Pleistoceoe deposits (Upper Glacial Aquifer) consisting of various sands and gravels intermixed with
discontinuous low permeability clay lenses, approJtimately 100 feet thick

• Magothy Formation (Magothy Aquifer) consisting of various sands and gravels varying in thickness
interlaced with low pcnneabililty confining layers,

• Raritan Clay Formation

• Lloyd Sand Formation (Lloyd Aquifer)

• Bedrock
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The Upper Glacial, Mqothy and Lloyd aquifm are all important formations for the purposes of this ROD.
Groundwater from the Upper Glacial aquifer in this area eventually pc:rcolaleS to the Magothy aquifer. The
Magothy Aquifer is the::aquifer that is ~ the most as a source of drinking water.

4.1.2: RgjoB.1 GroqDctnter Shdy

The investigation of onsite and off'site groundwater contamination associated withthc Northrop Grumman and
NWIRP Sites is referred to as the regional groUDdwater study. The information gathered was used to screen
alternatives in the Operable Unit 2 (OU 2) Groundwater Feasibility Study. The groundwater plume is estimated
to extend over an area of more than 2,000 acres and to a depth of approximately 700 feet. Due to the magnitude
of this contamination and the multiple sources of the contamination, a regional remedy for addressing the
groundwater contamination was required. The process of developing a regional remedy began in October 1994
and originally included Northrop Grumman. the NWIRP and the RUCO Sites. Subsequently, in September
1998, the inwIwd Agencies dctamined that the RUCO Site would be most apptOpriately addressed separately
under the USEP A's RIlFS program for that site.

4.1.3: N.t1IR of Cup,lpetjpp

As described in the Rl report. numerous soil, soil PSt groundwater and sediment samples were collected at the
site to cbaracterize the nature and extent of contamination. The main categories of contaminants which exceed
their SCGs are inorganics (metals), volatile organic compounds (VOCs). semivolatile organic compounds
(SVOCS), pesticides and polychlorinated bipbcnyls (PCBs).

A summary oftbe groundwater analytical data gcncrated during the RIs is presented. in Table 1. SUDlIllIIriesof
the soils analytical data are presented in the RODs for onsite soils that are referenced in Section 3.2. It is
recognized that residual soil contaminants such as chromium and cadmium beoeath the Plant 2 property could
serve as a source of groundwater contamination in the future. Although this ROD addresses groundwater
contaminants, this relationship between soils and groundwater is recognized throughout the ROD.

The sites are located in an area of deep aquifer rccbarae. Precipitation that percolates through the soil and enters
the aquifer system travels vertically down throuab the aquifers thus replenishing the water that is pumped for
potableuses. Pollutants in the unsaturated soils and upper reaches oftbe aquifer system also migrate downward
with infilttating water.

1'he primary groundwater contaminants are chlorinated VOCs which ~ eitb::r used and disposed of at the
sites or are breakdown products of these chemia\ls. These compounds are:

• perchloroethene (PCE)
• trichloroethenc (TCE)
• dichloroethenes (OCE)
• vinyl chloride
• 1.1.1-tnchlo~
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Inorganic analytes (metals), specifically arsenic, cadmium and chromiwn were detected in groundwater samples
that were collected at the sites. The arsenic, cadmimn, and chromium were detected at concentrations greater
than the corresponding standards, though only in a smaI1 number of on-site monitoring wells.

Grog. fer
. By curran estimates, the groundwater plumes emanating from the two sites to1al more than 2,000 acres in area
and are over 700 feet deep in places. An estimate of the areal extent of the plume, based on 1993 groundwater
data, is presented on Pigure S. Recent groundwater Data from the Navy vertical profile borings indicates that
Northrop Grumman contamination bas migrated southward beyond the Hempstead Turnpike.

Op-Site GrouDchr fer Plume
The highest concentrations ofVOCs in groundwa1er were detected in samples collected from on-site wells. The
most contaminated on-site well was the intennediate depth well of the HN-24 well cluster(see Figure 6),loalted
on the southwest corner of the Navy property, in which TCE was detected at a concentration of 58,000 ppb (the
drinking water standard is S ppb). An attempt to isolate the source of this contamination was l.DlSUCCeSSful.
Concentrations greater than 1,000 ppb have been detected in some of Grumman's and the Navy's production
wells. Consistently high concentrations ofVOCs have been detected in Grumman production well GP-l for
some time, and a treatment system has been installed to treat the water that is pumped from that well (see
Section 4.2).

QtJ-sjte Gl'OIUldw"er Plume
To ~ the plume(s) emanating from the sites have impacted or threaten three public water supply wellfields
operated by the Bethpage Water District (see Figure 5). There are treatment systems in place at each of these
tine impacted orthreateocd wcllfields (seesection 4.2). The watertbatis distributed to the community istested
on a monthly basis to ensure that the drin1cing water standards promulgated by the NYSDOH are met. In
addition, the Bethpage WIItcr District has a policy of providing its consumers with drinking water that contains
no detectable concentrations of site-related contaminants. Given the proximity of the contaminants to the
Bethpage Water District (BWD) well fields, nine (9) outpost or sentry wells were installed upgradient of the
water supplies. These wells have been sampled on a quarterly basis since March 1995. The purpose of this
quarterly sampling is to provide the BWD with the dam ncccssary to ensure that the existing tteatment systems
are adequate to 1rC::8t the level of contm;ninants that may impact their public supply wells. The data me also
used to make decisions about the need for groundwater remediation.

Based upon a review of the sentry well data, there is an area SWTOlUldingmonitoring well cluster GM-38 that
contains high concentrations, in excess of 1,000 ppb, of site-related contamination. The outpost wells will
continue to be monitored to determine the groundwater concentrations of these site-related contaminants .

.sJ!iI
Tbe Northrop Grumman and NWIRP OUI RODs dealt with soil contamination outside the areas of the site
buildings at the Northrop Grumman and NWIRP sites. Contaminated soils beneath the site buildings me being
addressed by the ReM program. or active facilities permitting program. This is being accomplished by
sampling, excavation and offsite disposal of eontaminated soils.
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ScdimCllg
Sediments in some of the onsite recharge basins contained elevated levels ofinorganics. All sediments that were
removed from the recharge basins were characterized and sent offsite for disposal. The closure of the onsitc
storm drains was through the USEP A underground inj~on control (UIC) program.

4.1.5: DcveJopmUt ofa CoJaptlter GroJllMbrater Model
A groundwater computer model was developed as a tool for developing and evaluating remedial aIlematives
for addressing the groundwattr contamination. The study area that is encompassed in the model is 24.1 square
miles in area (see F~ 8). The model was constructed in order to simulate groundwater flow throughout the
entire thickness of the Upper Glacial and Magotby aquifers. A detailed description of the model is presented
in the Northrop Grumman Groundwater Feasibility Study Report, Appendix B, dated October, 2000. Copies
of this report are on file at the document repositories listed on Page 2 of this document.

4.2: IateriIaRet4ie' Meuves
An Interim Remcdial Me.&Il.ft (IRM) is CODductedata site when a source of contamination or exposure pamway
can be effectively addtessed before completioo of the RJlFS. Two major groundwater response actions, the
ONCT IRM and the provision ofwe1lhead treatment for impacted public supply wells, have been implemented
over the past seven years and have been incorporated into the selected remedy for these sites.

On:Site Contain.ad IBM
The On-Site Containment (ONC1) IRM was installed by Northrop Grumman. It was realized during the early
stages of the feasibility study that one of the components of the final remedy for addressing the groundwater
contamination was the con1ainmcnt of the portions of the plume(s) that are still beneath the sites (i.e. - prevent
fmtbcr migration of contaminants off site to the cxtalt practicable). Pumping at the onsite production wells bad
bdpedoontain much ofthecontamiMtion onsite. However, as Northrop Grwnman and the Navy began. closing
down their Bethpage operalio~ many of tile on-site production wells were slated to be removed from service.
Therefore, it was decided to implement a specific groundwater containment remedy as an Interim Remedial
Measure (IRM) in advance of making a decision regarding the final groundwater remedy. This system went
on-line in November 1997.

As designed, the ONCT IRM system consists of four extraction wells; one of which was pre-existing (GP-l).
and tbreeothers that were installed in 19%-97 (see Figure 7). The bulkofthc cootaminantRmOval is predicted
to occur in wells ONCf -1 and OP-l, with lesser amounts of contaminants extracted nom wells ONCT·2 and
ONCT-3. The combined pumping rate for wells GP-l. ONCT-l, ONCf-2, and ONCT·3 is 3,375 gallom per
minute.

The groundwater that is pumped from these wells is treated to remove VOC contaminants prior to being
recharged back into the aquifer via on-site recharge basins. This combination of pumping, treating and recharge
are the factors by "Whichthe on-site plumes will be contained ("hydraulic containment"). Eventually, most of
the Northrop Grumman production (OP) wells that added additional pumping win be closed and only the ONCT
system, consisting of GP-l and ONCT extraction wells 1. 2 and 3 will be Jeft in place. The closure of most of
the production wells was incorporated into the design of the CQDtaimnent system.
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Proteetjon of the 8etbpge Water District Publk Supply Wells
Treatment systems have been installed at the three currently operated and impacted or threatened public supply
wellfieldsoperated by the BWD (see also section 4.1.2). The treatment systems at BWD Plants 4, 5 and 6 were
installed by the district. Plant 4 and 6 costs were reimbursed by Grumman. The treatment system at BWD Plant
5 was reimbursed by the U.S. Navy as specified in the May 1995 OU 1 ROD for the NWIRP-Bethpage site.

4.3: Summ ry of Human Exposure Pathways:
This section describes the types of human exposures that may present added health risks to persons at or around
the site. A more detailed discussion of the health risks can be found in Section 5 of the RI report entitled,
"Contaminant Fate and Transport."

An exposure pathway is the manner by which an individual may come in contact with a contaminant. The five
elements of an exposure pathway are; 1) the source of contamination; 2) the environmental media and transport
mechanisms; 3) the point of exposure; 4) the route of exposure; and 5) the receptor population. These elements
of an exposure pathway may be based on past, present, or future events.

Human exposure pathways, relative to this operable unit (groundwater), known to presently exist or that have
historically existed at the site include:

• direct contact with (dermal absorption), ingestion of. and inhalation of vapor from contaminated onsite
groundwater; and

• direct contact with (dermal absorption). ingestion of, and inhalation associated with contaminated
groundwater through residential or commercial use.

Hwnan exposures could occur by ingesting or coming into direct contact with untreated, contaminated
groundwater pumped from a water supply well. Additionally, inhalation ofVOCs could occur if contaminated
water is used for cooking, cleaning or bathing. Several BWD public water supply wells were impacted by
contamination from the Site. Water from the affected municipal wells is either no longer used or treated to
remove the contaminants prior to distribution to the community, Routine monitoring of the treated water
supplies has demonstrated the effectiveness of these treatment systems in preventing exposures to groundwater
contaminants.

There are no known private drinking water wells in use within the contaminated aquifer area. The nearest down
gradient private well, a non-<:ontact cooling water well at a hospital, was tested in 1998 and found to be free of
site-related contaminants.

In summary, wbile human exposures to contaminated groundwater may have occurred in the past, there are no
known exposures that are presently occurring due to the implementation of appropriate response measures.

It should be noted that exposures to contaminated soil, dry well sediments, and groundwater at known or
potential source areas (such as various Northrop Grumman and NWIRP facilities) have been or are being
addressed under QUI and/or appropriate RCA and VIC closure programs.
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4.4: Spa.'O' ofEm1roamcatalEgagn Pada!t'l.}'l
Tbere are DO surface WIltA:r bodies or othcrenvironmeutally se:ositive areas within a t:wo-mile radius of the sites.
Tberefore. itwas ~ludcd that there is a negligible risk to wildlife in the an:a from the disposal of hazardous
wastes at the sites.

SECTION 5: ENFORCEMENT STATUS
Grumman entaed into a Consent Order with the NYSDEC on October 2S. 1990 in whicb Grumman agreed to
.conduct a RIlFS at the Northrop Grumman site.

RefOUrce CouemJioalQd Resovm Act
The purpose of this ROD is to set forth the groundwater remedial program for the Northrop Grumman and
NWIRP Sites as set forth in 6 NYCRR Part 375, "Inactivc Hazardous Waste Disposal Sites." These two sites
arc also regulated under 6 NYCRR Part 373, commonly known as the Resource, Conservation and Recovery
Act, (RCRA) program. This is the permitting and ultimately the closure process for active facilities that store,
generate. and treat hazardous wastes over a certain quantity as defined under this regulation. The RCRA
program as promulgated under NYSDEC regulations is authorized by the USEPA to issue ReRA permits.

Pou:ntia1ly Responsible Parties (pRPs) an; those who may be legally liable for contamination at a site. This may
include past orpresent owners and operators, waste generators.. and haulers. The NYSDEC and the Northrop
Grumman Corporation (Grumman Aerospace) eo1I:fed into a Consent Ordes on October 25. 1990. The Order
oblipted Northrop Grumman to implement an RIlFS.

NWIRP
The United States Navy has undertaken their environmental studies pursuant to the Navy's Installation
Restoration Program. The State of New York provided oversight of the work conducted by the Navy pursuant
toaMemoraDdumofUDderstanding(MOU)betweentbeStateandtheDepartmentofDefense.1beDeparbnent
of the Navy entered into a Memorandum of Understanding (MOU) with the NYSDEC in 1993. The MOU
brought the NYSDEC into the Department of the Navy's lns1allation Restoration (IR) program. Upon issuance
of the Record of Decision for Operable Unit 2 (OU2) the NYSDEC will approacb the Northrop Grumman
Corporation aDd the Department of tileNavy to implement the selected remedy under an Order on Consent and
a Federal FacUity Site Remediation Agreement respectively.

SECTION 6: SUMMARY OF THE REMEDIATION GQ6
'
$

Goals for tbe n:medial projI11IIlhave been established through tbe ~y selection process stated in 6 NYeRR
Part 375-1.10. The overall remedial goal is to meet aU Standards, Criteria and Guidance (SCGs) aDd be
protectivc ofbuman health and the environment. At a minimum. the remedy selected must eliminate or mitigate
all significant tbreaIs to public health and/or the environment pn:scrued by the bazanIous waste disposed at the
site through the proper application of scientific and engineering principles.

l'be goals ~ for this site are:
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• Elimjnate, to the extent practicable, site-related contaminants from the affected public water supplies
and to prevent, to the extent practicable, the future contamination of public water supplies through the
implementation of the offsite groundwater remediation.

• Eliminate, to the extent practicab1e, exposures to contaminated groundwater.

• Eliminate. to the extent pracrlcable~ off-site migration of contamina1ed. groundwater and, wba-e
practicable, to restore the groundwater to pre-disposal conditions.

• Eliminate, to the extent practicable. the offsite migration of soils contamination entering the
groundwater.

• Elimjnate, to the extent practicable, exceedances of applicable environmental quality standards related
to releases of contaminants to the waters of the state.

SECTION 7: SUMMABY OF THE IVALUATION OF ALTERNATIVES

The selected nmedy must be protective of human hWth and theenvironmen~ be cost effective. comply with
other statutory laws and utilize pennanent solutions, Alternative technologies or resource recovery technologies
to the maximum extent practicable. Potential remedial alternatives for the Northrop Orumman and the NWIRP
sites were identified, screened and evaluated in the Operable Unit 2 (OU2) Report entitled "Groundwater
Feasibility Study, Northrop Grumman, Bethpage."

The On Site Containment System (ONCT) and the wellhead ttcamlent for the BWD Wells arc response
actions that have already been implemented and that will be incorporat.ed into the selected remedy for this site.
All oftbc alternatives contained in the OU2 Groundwater ROD include the continued operation, maintalance
and monitoring (OM&M) of the ONCT system and the BWD wellhead treatment.

A summary of the detailed analysis follows. As presented below. the time to implement reflects only the time
required to put the remedy in place, and does not include the time required to design the remedy. procure
contracts for design and construction or to negotiate with responsible parties for implementation oftbe remedy.

7.1: DagjptioD ofAbaatjycs

The following potential raponse actions are intended to address contamina1ed groundwater associated with the
site and to protect affected or potentially affected public water supply systems.
For Alternatives 1 tiara 8, th {oUowin, Item, A throB. F, are iDduded in Some or All of the
Alternatives:

A. Oa-Site Plgme Containment (ONCI), TmtmenL aDdDisclJaru to OD=SiteRuhar,e Buju yia tbe
Op-goiq ONCf SUtCAI ( formerlyWled the ONCI' JRM):

UDder this component of each Altemativ~ the existing ONCT System will continue operating. The pumping
rate from the ONeT system (See Figure 9) would continue at the approximate rate of3,315 gallons per minute.
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The water would be recharged into the recharge basins located adjacent to Plant 5 and to the southern recharge
basins. Costs for this option do not include the already completed design and construction but do include
operation and maintenance.

B. LoacTmaQperatjoD.u4lU'trp,.",fVOC B.tDlSydm,AtTJarec Off-stte BctIapaahblk
Water SURly Well FkkII;
A loog-term agreemcntis being mqotiatcd between the BWD and Northrop Grumman to pay fortheopcration
and maintenaw.e of tile treanncnt systems at BWD well fields 4, and 6. This agreement would be requiJ:ed to
be effective for at least 30 years or until the treatment at a public supply weU(s) is no longer necessaIy to meet
appropriateremcdial goals, or until BWDdccidcs to shut down any given supply well. The Departmentoftbe
Navy entered into a cash out agreement with the BWD for the installation, permanent operation and maintenance
of a treatment system at BWD wellfield S.

The Bethpage Walei' District has a policy of providing its consumers with drinking water that contains no
detectable concentrations ofVOC contaminants. As of tile date of this ROD, Northrop Grumman through its
agteemalt with the BWD for Plants 4 and 6 and the Department of the Navy for Plant 5 have paid for VOC
:removal treatment that is sufficient to meet this District policy .

C. Loll-Term Operatioa Maip",," pd Monitorial (OM&Ml ThatIadJIdes Coml,.._in
MoDitoriDJ of PlulDe Alteuatioo, Qumost Grouaom[ Mmaitoripg !rith I lubU§ Water SYIIb'
EroteetioD CoptiprmCL gel Log-Term OgendOD and M!intealDCC of AU Operating TRltllleat
Systems OJHite.
A long-term operation., maintenance and monitoring (OM&M) program would be designed and implemented
and is included with oad1 AItemativc. This OM&M plan includes the installation of at least twenty DeW

monitoring wells and specific vertical profile borinp. The OM&M plan includes a specific task for verifying
the Grumman Steel Los Plant 2 and the NWIRP source area contamination docs not pass beyond the ONCf
system.

Installation of vertical profile borings and/or monitoring wells in offsite areas would be included in the outpost
monitoring. remedial design, and plume tracking programs. The OM&M vertical profile boring program bas
been cxpandM to cover areas south of Hempstead Turnpike. The goals for this OM&M program would be to
monitor the groundwater plume(s) both on-site and off-site, monitot- the effectiveness of tile groundwater
remedy or remedies and detennine if wellhead trealment is necessary. Cotnpreheosive monitoring of plume
attenuation would also be used with respect to the fate and transpOrt of site contamination. This component
would also contain operatioo.lDd maintenance provisions for all tml1ment systems.
The goals for the long term monitoring program would be to:

• monitor the groundwater plume(s) both on-site and off-site; and

• monitor the effectiveness of the groundwater remedy,

Samples will be collected on a quarterly. semi-annual or annual basis from a monitoring well network
(approximately 20 - 40 wells). The specific sampling locations and the specific analyses would be based upon
periodic reviews under the ongoin3long term OMctM program. In addition. waler level data would be collected
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on a regular basis. These results would be evaluated by means of periodic updating of the computer
groundwater model that has been developed (see Section 4.1.3) for this site.

All the alternatives contain a contingency for public water supply wellhead treatment or comparable alternative
measures. The treatmel'It or alternative mcasurr:s will be sufficient to meet the appropriate n:mcd.iaIgoals for
this projea (see item F below). 0u1p0st monitoring would indicate ifVOC ~ons in the groundwater
would poteotially threaten a public supply well. A wellbead treatment system would be designed and. installed
or comparable alternative water supply measures would be implemented if outpost monitDring well dam, as
determined by the NYSDEe and State and County Health Departments, indicate that treatment of a public
supply well or provision of an alternative water source is necessary to protect public health from exposure to
site-related contamination. The determination of appropriate water supply protection measures will be made
with input from the affected water district(s).

The ongoing ONCT system would require a long term operation and maintenance plan to be submitted to the
Department for review, acceptance and periodic updates. The public supply wellhead tmatment systems
cunmtIy in place will also require an open.tionand maintenance pIan both of which would be fortbe minimum
of the thiny year CERCLA time frame or until the treatment systems are no longer required.

D. Viayl Chloride COAIin_ex Plan
The feasibility study does not include specific treatment for vinyl chloride. The RUeO site is upgradient of the
Northrop Grumman Site and historically upgradient of the NWIRP Site due to large scale pumping by Northrop
Grumman. The RUeO site discharged vinyl chloride, other chlorinated solvents and other organic compounds
directly into the aquifer through on-site recharge basins. 'The USEP A bas selected a remedy for the Rueo site
vinyl chlorjde subplumc. The existing ONCT system was not designed to treat vinyl chloride, a VOC that
req~ unique methods of treatment to meet stringent air discbaIge limits. Thus, the NYSDEC directed
NonbropGnunman todevelopacootinency treatment plan. The USEPA OU 3 ROD remedy includesenbanced
natural attenuation and long teml monitoring of the vinyl chloride subplume. The USEPA OU 3 ROD remedy
recognizes the importance of preventing the vinyl chloride subplume from adversely affecting the performance
and ICgWatorycompliance ofNortbrop Grumman's groundwater remedial systems. Vinyl chloride was recently
detected in Northrop production well GP-3, suggesting continued migration of the vinyl chloride subplume.
Northrop Grwnman bas notified the USEPA and OXY that the vinyl chloride treatment contingency plan must
now be invoked.

This offsite groundwater extraction and treatment remedy would be located in the monitoring 'WellGM38 area.
This remedial technology would address elevated concentrations of total volatile organic compounds (TVOCs)
in groundwater because deep groundwater at the GM·38 well area bas been identified as an off-site "hotspot".
This process option would be operated as amass removal option to prevent further degradation of the aquifer.
The modeling data from the OU 2 Groundwater FS indicates 7,000 pounds of the contaminant mass could be
removed at this location.

Capital Cost:
Annual O&M Cost:
Present Worth!

S 4,390,000
$ 220,000
s 6,673,000
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F. Nordarop CPI.,II gel tile De.Mrtmgt of daeNm lag"'eatatioD of "N0Jt:Ddect" PoJicy for
AfIecttcIPublic Water Sppplja;

The State of New York, UDder its State Superfund Program. must ensure that all remedies selected for the
remediation ofiDlctive hazardous waste sites are protective of public health and the environment. With respect
to the protection of drinking water supplies, the NYSDOH bas promulgated Maximum Contaminant Levels
(MCLs) for drinking water contaminants in Part 5 of the State Sanitary Code (l 0 NYCRR Part 5). For the most
part, the respective MCLs for the VOC contaminants associated with the Northrop Grumman and Navy sites
are Smicrograms per liter (ugIL or parts per billion (ppb) for water).

Many Water Districts in the vicinity of the OU 2 regional groundwater contaminant plume have policies of
providing tbeir consumers with drinking watertbal contains no detectableconcetttrations ofVOC contaminants.
This is sometimes known as a "zero tolerance policy" with respect to VOCs. Northrop Grumman and the
Department of the Navy have agreed to establish a goal for any given wellhead treat:ment or comparable
altemative measures for affected drinking water supplies which will provide water that is non-detect using
USEPAMethod 502.2 to a detection limit of 0.5 micrograms per liter (ugIl) with respect to VOCsforsitere1atcd
contamination as cited in the 2001 Water Quality Monitoring Requirements for Nassau County Public WateT
Systems. Additional costs to implement this policy relative to the Altematives ooosidered in the OU 2 FS, if
any. fall within the plus fifty and minus thirty percent of CERCLA cost requirements, and therefore will DOt
sigDificantly change the cost estimates for Altematives 2 tbrough 8.

The Bcthpa&e WiKr District has a policy that only DOIHietect water be provided with their tteatment system.
As of the date of this RODs Northrop Grumman through its agreement with the Bethpage Water District has
reimbuned the District for Plants 4 and 6 and the Department of the Navy bas reimbursed BWD for Plant 5 with
such ~t technology. It is anticipated that Northrop Grumman and the Department of the Navy will enter
into future agreements to implement this policy, as detailed in bullet 9 of section 8 of this ROD, with all water
districts affected by site-related contamjnation.

Altcrpatjye I; NoFgrther ActioD. At B. C aad D 'bon; This Alternative is the baseline Alternative to
which the other alternatives will be compared. Under this Alternative, no additional remedial actions would
be incorporated into the existing on-site groundwater IRM which bas been installed and is now operating. This
Altemative would leave the site in its present condition and would DOtprovide any additional protection to
human beaJth or the environment than that already provided. Under this Altemativ~ no additional remedial
actions would be taken and the existing on-site groundwater IRM which bas been installed and is DOWoperating
would continue to be ope1at.ed over the next 30 years.

In order to maintain hydraulic containment of the groundwater plume(s), production well GP-l has been
included in the ONcr pump and tmmnent system design. The OP 1 water would be treated at the 1RM
ttatment system located to the north of Plant 2 and discharged to recharge basins to the west of Plant 2. The
ONCT wells 1ft treated by a separate air stripper. The water would be recharged into the southern recharge
basins located adjacent to Plant 1.

Capital Co$t S 3,670,000
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O&MCost:
Present Worth:

$ 1,480,000
526,700,000

Alterutiye 2: A. B. C. D yd F above. aDdHN-14 Area Treatment:
Alternative 2 would add t:reatmcot of the HN-24 area on the Navy Plant 3 property. Treatment at theHN-24 area
would consist of the use of reactive iron powder injected into the impacted groundwater through a series of
injection wells. After i.ojecUonthe reactive iron powder would become immobilized within the soil pore space
and begin to react with the contaminants of conc:em (COCs).

Capital Cost:
O&MCost:
Present Worth:

$ 4,390,000
s 1,506,000
$ 28,830,000

Alterpatiye 3; Au Bs C. D. E a,d F above;
Altanative 3 amtains the addition of groundwater extraction and treatment system at the OM-38 area. 1he
purpose of the GM-38 groundwater extraction and treat'lK!nt system would accelerate off-sitecontaminant mass
removal and to restore the off-site portion oftbe impacted aquifer in the vicinity >ofBWD Supply Wen fields
4, 5 and 6 to ranedial action objectives (RA0s) in a shorter time frame than under Alternative 2. The OM-38
area is located approximately 4,500 feet southeast of the Northrop Grumman south recharge basin area, and is
defined by the inferred 1 ppm lVOC contour line drawn around Well GM·38D2.

Capital Cost:
O&MCost:
Present Wonh:

$ 8,060,000
$ 1,700,500
$ 33,600,000

Aiterpative 4: A..B. C. D. E Ind F above. with HN-24 Area IRatmgt:
Alternative 4 is the combination of Alternatives 2 and 3. Alternative 4, is undertaken in an attempt to accelerate
on-site contaminant mass removal, and restore groundwater quality in these locali7lP.dareas to RAOs in a shorter
time frame than under Alternative 1.

Capital Cost:
O&MCost:
Present Worth:

$ 9,290,000
$ 1,725,500
$ 35,000,000

Altcrptiye 5: A. J!, 'tV gd F above..lDd Off-Sit, flame Contaiam,at, TratJpent. •• d DiKMm t9
OtI..sjte Storm SeweD;
A1temative 5 would add six new off-site groundwater extraction wells to achieve containment of the full extent
of the off-site portion of the TVOC plume. Alternative 5 would provide mass removal from the entire aquifer
by the installation of a aroundwater extraction and tmd:ment system at the farthest downgradient edge of the
plume, to contain the full extent (off-site aswell as on-site portions) of the plume. The off-site wells would be
installed south of the Northrop Grumman facility and north of Hempstead Turnpike (see Figure 7).

UDderAlternative 5, the six DeW off-site extraction wells (OFCT -1. OFCT -2. OFCT -3, OFCT -4,OFCT -5, and
OFCf -6) would be installed. Each off-site well would require an individual treatment system. to remove VOCs

NonIIrop GnIIIIDIID aDd Naval Wcapou IIICIustriII Reserve PllI1llMCdvc HazanIous WIlSIe SiIIc
RECORD OF D£ClSIO'N

312&101
Pqe21



from the pumped groundwater. Construction of one central treatment facility, in lieu of six individual systems.
would be impractical due to the dense residential development in the area. the substantial distances between
proposed off-site extraction well locations, and the large quantity of water to be discharged. It is estimated that
the total quantity of water to be pumped &om the proposed off-site extraction wells would be 3.635 gpm (equal
to 5.2 million gallons per day y or MGD).

Where necessary. monitoring wells would be installed to supplement the existing monitoring well uetwork.
The number, location, and depth of wells to be installed will be evaluated during the remedial design phase of
the project.

Capital Cost:
o&MCost:
Present Worth:

s 21,390,000
s 2,700,000
s 62,800,000

AIterutiy,6: A.B.c,DgdF,beye,QIfSite"_eCnpm •• t.1)eatm.t,pd DiKhamIoOff-sue
StormSmen. gel BN·24 Area Tnatlleat
Alternative 6 contains the elements of A1temative 5 as described above, with the addition of treatment at the
HN·24 area, as described above in Alternative 3.

Alternative 6 would provide mass removal from the aquifer through groundwater extraction and treatment at
the farthest downgradient edge of the plume, to contain the full extent (both off-site as well as on-site portions)
oftbe plume. Furthermore, Alternative 6 would provide localized groundwater treatment of the HN-24 BlUS.

Capital Cost:
o&MCost:
Presettt Worth:

S 22,620,000
s 3.080.000
$ 64,100,000

AItcrutiye 7;AtB.C.D.Egd F aboye, 0If.SjtePIlUle Copfaip •• t,IM.wt, pd D'ri,,. toOff·
Site Storm SeweD:
Alternative 7 contains the elements of Alternative 5 as described above, with the addition of treatment at the
OM-38 area, as described in Item E and Alternative 3. Under Alternative 7, Well ONCT -6 would be relocated
approximately 500 feet to the northwest and at this location serves the dual purpose ofbeing a local extraction
well fortbe GM-38 area and also being part of the off-site containme:nt well system.

Altemative 7 would provide mass removal ftom the aquifer through ifO\lIld'water extmction and treatment.
Alterative 7 would also provide groundwater pumping at the farthest down gradient edge of the plwne to
contain the off-site as well as on-site portions of the plume. In addition, Alternative 7 would provide treatment
oftbe GM-38 area,

Capital Cost:
O&MCost:
Present Worth:

$ 21,860,000
s 3,200,000
$ 63,300.000
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Altel'D five 8; A. Be C. D. E and F above. OO-Site Plume CODginmell&" Treatment. a d Discham to Qf[-
Sits Storm Sewen aDd BN-;W Area lrealment:
Alternative 8 is the combination of Alternatives 6 and 7. This Alternative includes all of the remedial process
options discussed above.

Capital Cost:
O&MCost:
Present Worth:

$ 23,090,000s 3,300,000
$ 64,100,000

7:1.

The criteria used to compare potential remedial alternatives are defined in the regulation that directs the
rc:mediation of inactive bazardous waste sites in New York State (6NYCRR Part 375). For eechof'tbe criterie,
a brief description is povidcd, followed by an evaluation of the alternatives against that criterion. A detailed
discussion of the evaluation criteria and comparative analysis is included in the Feasibility Study. The HN-24
treatmenl poccss will be carried through this evaluation of remedial alternatives even though it has now been
deemed lUll'WMS8ty given the substantial drop in the HN-24 area concentrations.

The first two evaluation criteria are termed threshold criteria and must be satisfied in order for an Alternative
to be considered for selection.

1. ComRliueewith NrwYork State Standards, Criteria. and Guidapee (SCGtl. Compliance with
SCGs addresses whether or not 8 remedy will meet applicable environmental laws, regulations,
standards, and guidance.

The most significant SCG1l for this ROD are the New York State Water Quality Regulations: Part 5 Drinking
Water Standards Title 10, New York Codes Rules and Regulations (10 NYCRR) and NYSDEC Groundwater
Standards (6 NYCRR Part 7(0). Air Quality Regulations (6 NYCRR Part 200 series) are relevant to the air
discharges from each groundwater treatment system.

Alternatives 1.2. 3 and 4 would be compliant with seas for the portion of the groundwater plume addressed
by each Alternative. Altcmatives 5, 6, 7 and 8 would be compliant with SCGs for the entire groundwaterplmne.

The applicable SCGs for the drinking water are the State's maximum contaminant levels, or MCLs, as specified
in Part S of the NYS Sanitaty Code. These standanIs are cmrently being met for treated water at each of the
affected public supply well fields in the area. In addition, Northrop Grumman and the Department of the Navy
have agreed to a goal for this project, for any given wellhead treatment or comparable alternative implemented
due to site-related contamination, to provide water that is non-detect using USEPA Method 502.2 to a detection
limit of 0.5 micrograms per liter (ugIl) with respect to VOCs, as cited in the 2001 Water Quality Monitoring
Requirements for Nassau CoUDty Public Water Systems.

The GM-38 area offsite remedy was added to the feasibility study in order to evaluate the reduction of future
coptamiMDt loading to the BWD well fields and any public wellfie1ds downgradient. The grouDdwater
treatment systcm{s) would be designed to be compliant with the NYSDEC Part 200 Air Quality Regulations.
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The air treatment systems for the IRM weUs were not designed to treat vinyl chloride and may Deed to be
modified iftb:e vinyl cbloride conceu1Janoas in.the air discharge exceeds state air discharge guidelines. The raw
and treated groundwater at the ONCT system. as weU as the effiuent air stream, would need to be monitored
for vinyJ chloride. If necessary. a vinyl chloride treatment component would be incorporated into existing
treatment system.

The 5 ppb groundwater standard for principle organic contaminantq would not be met with respect to fuU
plume intert:eption for alternatives 1 through 4, altbough natural attenuation should reduce site related
contaminant concentrations to below 5 ppb over time.

1. Protection olU-an BcaItb gel the EIMp.ea'. This criterion is an overall evaluation of each
Altcmative's ability to protect public bea1th and the euviromnent.

The contaminant-specific scas are currently being met with respect to treated water at the municipal water
supplies (specifica1Jy the BWD). This is being accomplished via VOC-removal treatment systems that are
operating at the wellheads. In addition, Nonbrop Grumman and the Department of the Navy have agreed to a
goal for this project, for any given wellhead tteatment or comparable alternative implemented due to site-related
contamination, to provide water that contaiDs no detectable concentrations of site-related contaminants.

The plume(s) would be contained along the southern boundary of the Grumman site under each AJtemative
based upon the computer modeling -.wrlcthat was conducted as part of the Feasibility Study. By containing the
portion ofthc plume(s) that arc on-site. the future contaminant load to the downgradient public water supplies
would be reduced.

It isanticipatcd that the extraction and t:reatmeDtprograms for the ONCT system. that are incorporated into each
of tile eight n::medial alternatives UDderCODSide.rationhere 'WOuldneed to be opc:rated for 30 years or more. At
that point there would be residual con.tamination remaining in the aquifers. The amount of mnajning
contamination, however, would be incrementally less as additional remedies are implemented under the various
alternatives. As con1aminant mass loading decreases, the relative importance of reliance upon the wellhead
controls also diminishes.

Deep grouodwater at the OM-38 well area bas been identified as an off-site "hotspot" because concentrations
ofTVOCs exceed 1,,000 ppb (equal to 1 ppm) at that location. The main objedive of tile OM-38 well area
remedy would be to reduce mass contamipant load in the aquifer in the vicinity of three public water supply
wellfields, Depending upon plaeemeat of the extraction weU(s) and system performance, this could also result
in reduced loading to the public water supply wells. The remedy would also enhance the long-terrn natural
process of aquifer restoration.

There could be incremcnta1 potentials for exposure to VOCs in air posed. to downwind populations due to
emissions from each additional groWldwatertreatment plant installed under the eight alternatives. Air pollution
and monitoring controls would be implemented as necessary to ensure that the air emissions from these
treatment facilities are within the criteria set by the regulatory agencies. Additional engineering controls could
be used to further reduce the potential of exposure.
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There is a potential for exposure to VOCS in air if the vinyl chloride plwoe(s) is captured in 1be ONCT
extraction wells. The treatment systems forthese wells were not designed to treat vinyl chloride and could result
in air eft1uent concenttations of vinyl chloride that exceed state airdiscbarge guidelines. This potential exposure
pathway would be minimized by implementing the vinyl chloride contingency plan.

The next five "primary baIaocing criteria" are used to compare the positive and negative aspects of eaeh of the
ranedia1sttategies.

3. Short-term Effediupm. The potential short-term adverse impacts of the :reme4ial action upon the
commUnity. the workers, and the environment during the construction and/or implementation are
evaluated The length of time needed to achieve the remedial objectives is also estimated and compared
against the other altematives.

Tbcrecould besbort-term impacts to tiJecommunity if Alternatives 21hrough 4 \\We implemented. The impacts
could be dust emissions, VOC emissions and noise during construction activities. Engineering con1ro1swould
be employed to minimize these impacts.

No short-tam impacts to the community or the enviromru:nt would be expected to occur as the result of
implementing Altemative 1. The HN24 area remedy short teml impacts would be negligible as the Navy
property is now vacant.

The GM38 area remedy would have slightly higher short term impacts. This groundwater extraction and
treatment system would be located closer to residential areas. Potential impacts would be addressed under the
site specific community balth and safety plan through emission control technologies.

For AltaDatives 5 through 8, the short term impacts would be much gmder than alternatives I throu&h 4. The
offsite containmem (OFCT) system would, in most if not all the locations, be placed on or near residential
properties, streets and neighborhoods. In addition, it is envisioned that each OFCT location would require its
own treatment system.

4. Thiscriterionevaluates the long-tam eftectiveness of
the remedial alternatives after imp ementation. If wastes or tmIted residuals remain on site after the
selocted remedy has been implemented, the following items are evaluated: 1) the maanil\Jde of the
remaining risks, 2) the adequacy of the controls intended to limit the risk, and 3) the reliability of these
controls.

The SO\IIQ:Softhc groundwater contamination are being addressed asopcrable units for the Northrop Grumman-
Bethpage Facility, NWIRP~~ and the RUCO Inactive Hazardous Waste Disposal Sites, The long-term
effectiveness of each of the soun:e area remedial actions was addressed in the RODs previously issued for these
sites.

The time required to remcdiate the aquifer system is a function of the quantity and location of groundwater that
is pumped and treated. It is projected that it would take more than 30 years to remediate the aquifer system
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onsite for each ofthc eight Alternatives. However, the ONCT system win beoperated.monitored, and enhanced
as necessary to prevent any further migration of onsite contamjnation into the Bethpage regional aquifer.

The OFCT Contain!!V')'lt extraction and treatment system that is incorporated into Alternatives 5 through 8
would likely be operated for 30 years or Joogcr. Based on the groundwater modeling. after 30 years of
operation, residual contamination would likely exist onsite at concentrations slightly grater than the current
drinking water sIaDdards.

The OM 38 area remedy is a hot spot remedy that was evaluated in the FS for IS years. The long term
effectiveness for this remedy would be to potentially reduce the contamination loading to the BWD public
supply wells on a permanent basis. Performance results from the ONCT IRM already demonstrate that TVOC
concentrations in groundwater immediately down gradient from the ONCT system are diminishing. The OM
38 area remedy would enhance this permanent restoration of the natural resource.

5. Red••• f(UJicitt, MobilitY or Vol •• ", PIefcrenc.e is given to alternatives that permanently
and significantly reduce the toxicity, mobility or volume of the wastes at the site.

Reduction of toxicity. mobility, and volume for the onsite groundwater contamination would be.realized by
the ONCT groundwater extraction and treatment system for all eight alternatives. These reductions would be
achieved as a result of'tbe extraction (reduction of mobility and volume) and treatment (reduction of toxicity)
components which are incorporated into the ONCT system.

The greatest reductions in toxicity. mobility and volume would be reaHud under A1tematives 5 throup 8 with
the OFCT system. AJternative 8 bas the highest reduction in mobility with the HN 24 area ~ OM 38
area remedy and the ONCT aDdOFCT systems. Alternative 1 has the least reduction in toxicity, mobility and
volume because it targets the on-site contamination only via the ONCT system.

6. IIgpJemgtabiUty. The technical and administrative feasibility of implementing each Alternative
are evaluated. Technieal feasibility includes the difficulties associated with the construction and the
ability to monitor the effectiveness of the remedy. For administrative feasibility, the availability of the
necessary personnel" and material is evaluated along with potential difticu1ties in obtaining specific
operating approvals. access for construction. etc.

The fIN 24 remedy of altematives 2. 4, 6 and S would be fairly easy to implement tcclmica1Jy aDd
administratively. 'l"beRarescveralvendoIswbocouldsupplytbetJealmcottcdmologieswbichareiDoorporated
into these alternatives. Alternatives 2, 3 and 4 are readily implementablc with respect to the 0M38 area remedy
that would be located near an existing Nassau County recharge basin in an open space area. However,
easements would have to be obtained from the municipal and private parties that own the property. Altem.ative
1 is already in place and therefore is the most easily implementable.

Alternatives 5,6, 7 and 8 would be substantially mooe difficult to implement administratively with respect to
the OFCT system. Private property would have to be purchased or accessed and potemially, zoning changes
would be required in order to coostruct the off-site extraction wells aDd tteatmcnt plants. The permit-reJa:ted
tasks would be difficult to implement. In addition construction of one centtal treatment facility, in lieu of six
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individual systems, would be impractical due to the dense residential development in the area, the substantial
distances between proposed off-site extraction well locations, and the large quantity ofwater to be discharged.

7. ~ Capital and operation and maintenance costs are estimated for each Alternative aDdcompared
on a present worth besis. Although cost is the last balancing criterion evaluated, ~ two or more
alternatives have met the requ:imne:nts of the remaining criteria, cost effcctiveDess can be used as the
basis for the final decision. The costs for each Altemarive aR presented in Table 2.

This final criterion is considered a modifYing criterion and is taken into account after evaluating those above.
It is evaluated after public comments on the PRAP have been received.

8. Communill' Ac:mUapce. Concerns of the community regarding the RIJFS reports and the PRAP
have been evaluated. A "Responsiveness Summary"has been prepared that describes public C{)mments
received and the manner in which the Department will address the C01lCC11lS raised.

Members of the ccimmunity at large, particularly in the BWD. have expressed their concems about site
contamination during the RCJI1C'4ialAdvisory Board (RAB) meetings sponsored by the Department of the Navy,
at the December 13. 2000 PRAP public meeting and in writing during the public comment period. A number
of response actions included in this ROD will address community, local official, water district, and public health
concerns. These include: the ONCT system, the GM38 area remedy, the outpost groundwater monitoring
program, the public water supply contingency for wellhead treatment or comparable alternative measures, the
Northrop Grumman and the Department of tile Navy agreement to achieve no detectable conce:ntrations of site
contaminants in affected water supply wells, additional groundwater investigation to determine if an Operable
Unit 3 is necessary, and the long term OM&M systems. It is noteworthy that the PRAP proposal for gmnuIar
activated carbou (GAC) polishing at affected public water supply wells has been replaced by a contingeney for
wellhead treannent or comparable alternative measures, with recognition of Northrop Grumman's and the
Department of the Navy's stated agreement to use "non-detccf' levels as the design goal for the provision of
such treatment or measures. Additionally, the selected remedy has been modified to incorporate groundwater
remediation measures into a Groundwater Remedial Program whereas response measures related to public water
supplies have been incorporated into a Public Water Supply Protection Program.

SEcrION 8: SUMMARY OF THE SELECTED REMEDY

Based upon the results of the RIIFS. supplementaIinvestigative data, the evaluation presented in section 7 aDd
the teasODS presented below, the NYSDEC is proposing aclecling Altcmative 3, as described in detail in this
ROD. The se1ccted remedy, Alternative 3, consists of the following Groundwater Remedial Program
components: the 0Di0il!i ONCT system (formerly known as the IRM). the off-site GM-38 area groundwater
extraction and treatment system, a vinyl chloride treatment contingency plan for the ONCT system, long-term
groundwater monitoring including monitored natmal attenuation, and long-term operation and maintenance of
all operating treatment systems onsite and off-site. Additionally. the selected Alternative includes the following
Public Water Supply Protection Program components: the operation and mainteDa:oce of air strippers for BWD
well fields 4, 5 and 6, and pn:paration of a contingency plan for wellhead tJ:adment or comparable alternative
measures for public supply 'wells not cunently affected but that may beam1e ~ by site-related VOCs in
thefutme.
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The selection of Alternative 3 is based on the evaluation of eaeh ofthc eight Altematives developed for this site.
It was determined that Alternative 3 will meet standards, criteria and guidance for the containment portion of
the groundwater plume remedy. prevent exposure to site related contaminants in the groundwater. actively
restore anaturall'ClOW'CC(10k source aquifer). aud pn:vc:m further c:leterionWon of down gradient groundwater
conditions. Altemarlve 3was also cbosen based on the fact that it is not economically or technically feasible to
contain and treat all the contaminated groundwatertbat has migrated from the Northrop Grumman and NWIRP
sites to groundwater quality standards.

There is a possibility of site--re1atedcontamination impacting additional publie water supply wells. These wells
will be protected by a long tenn monitoring program that includes sampling of wells upgradient of the public
water supply wells and by a contingency to provide wellhead treatment or comparable alternative measures, if
necessary.

The preference to pennanently and significantly reduce the toxicity, mobility or volume ofVOCs in gr:owxlwater
is satisfied by the selected remedy since it will reduce the mass ofVOCs in the groundwater by recovering,
treating and discharging groundwatercontaminatrAj by the Northrop Grumman and NWIRP sites plumc(s). The
n:mectial goal for attainment of the 5ppb grouodwatcr standard will be met in the treated aquifer segment, to
the extent practicable.

Part of tile remedy may address contamination that bas not been conclusively attributable to Northrop Grumman
and/or the NWIRP. In the same manner, not all of tile contamination attributable to Northrop Grumman and
the NWIRP will be actively addressed by the selected groundwater remedy. Therefore, the public water supply
contingency plan will be nec:essary to address the potential of future exposure to site-related VOCs.

As more data become available. other PRPs may be identified (for example, the RUCO Site). The USEP A bas
ooncluded the RIIFS process for the RUCO OU 3 project and bas selected a groundwater remedy for the RUCO
Site that will address the additional VOC loading, including vinyl chloride, to the Bethpage regional aquifer.

The estimated present worth cost to implement the remedy proposed in this ROD is 533,600,000. The cost to
construct the remedy is estimated to be $8,060,000 and the estimated average annual operation and maintenance
cost for 30 years is 51,660,700.

Gmmd'trater Rmt,4jal PDJDID

1. A nmedial desip. program to verify the components of the conceptual design and provide the details
necessary for the construction, operation and maintenance, and monitoring of the remedial program.
Any uncertainties identified during the RIlFS will be resolved.

Since the remedy results in untreated hazardous waste remainina at the site~ a long term monitoring
program, including comprehensive monitoring of plume attenuation will be instituted. This monitoring
will evaluate the cffcctiveuess oftbe ONCT ifOUDdwatcr extraction aDd treatment system, monitor the
levels of select inorganics (e.g., chromium and cadmium) and volatile orpnic compouad (VOC)
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contaminants in the groundwater upgradient and downgradient of the ONCT system, monitor the
effectiveness of the offsite component of this remedy and the wellhead treatment systems. and better
define and track the offsite groundwater contaminant plume, This combined monitoring effort will
allow the effectiveness of this remedy to be monitored and will be a component of the operation,
maintenaDce and monitoring (OM&M) program for the site.

2. Continued operation of the Onsite Containment (ONCl) IRM groundwater exIl'action system to address
the onsite TVOC groUDdwater contamination emanating from the former and current onsite soma:
areas. This system must be sufficient to intercept the width and depth of the entire lVOC plume
migrating from the Northrop Oru.mman Site.

3. A study to confirm the hydrogeologic effectivenessoftheonsite containment (ONCT) system. Thiswill,
if necessary; include, but not necessarily be limited to, the installation of any required monitoring wells,
piezometric uasurements, a groundwater modeling effort and a hydrogeologic report, indepeodent of
any quarterly monitoring report on the ONCT system p.redesign study findings.

4. a A prcdesign investigation to determine the optimum location(s) for the GM38 area groundwater
extraction wcll(s). This predcsign investigation will derive the data necessary to determine the screen
zone of the extraction weU(s). In addition. the number of extraction wells will be substantiated and the
potential need to cluster these wells will be determined.

b. The installation of at least one groundwater extraction well, or comparable remedial technology, at
the approximate location of the GM38 area, depicted on Figure 7 8Dd as derailed in the Northrop
Grummm OU2 FS, with all necessa1')' piping to install the wells and properJy run the discharge to the
groundwater ttatment systems.

c. Utilization an existing storm water collection and groundwater ~e system for discharge of
treated groundwater. If one is not available, then asuitable method of system discharge and groundwater
recharge will be developed.

d. The installation ofthc nccessaty air stripping systems or comparable remedial technology designed
to remove VOCs from all the extracted groundwater to meet the State Pollutant Discharge Elimination
System (SPDES) diBcbarge limitations.

5. The installation of air emission controls, if required, to comply with the NYSDEC air regulations.

6. The long-term operation, maintenance and monitoring (OM&M) of the ONCT and GM-38 area
extraction wel1(s). Monitoring will include the installation and use ofupgradicnt and downgradient
groundwater shallow, intermediate, deep and very deep monitoring wells. Testing will be done, at a
minimum, on a quarterly basis unless otherwise approved by the NYSDEC, to verify the system
performance. Additionally, monitoring of groundwater elevations will be done, initially on a quarterly
basis (unless otherwise approved by the NYSDEC) to deteanine the grouDdwater capture zone in
ditIerent seasons, and annually thereaft.cr.
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7. A specific investigative task will include cu:rmtt work and potentially iDc1udc, but is not necessarily
limited to, installation of additional groundwater monitoring wells, vatical profile borings (VPBs). and
groundwater sampling to determine if there are any other areas of elevated groundwmer contamination
that warrant additional remediation UIlderOU28Dd10r creation of an Operable Unit 3. This task. which
includes the reeen; and ongoing insmJJation ofVPBs, will be documented in a report to the NYSDEC.
The NYSDEC will then, based on the report, make a final determination.

8. The formation of a technical advisory committee (TAC) as deemed necessary by the NYSDEC, to be
comprised at a minimum, of the involved Agencies, participating local water districts. Northrop
Grumman and the Department of the Navy. The main purpose is to review and provide input on all
materials relating to the implementation of the Nonbrop Grumman and NWIRP OU2 Groundwater
Remedial Program and Public Water Supply Protection Program.

lubUe Water SUDlY lroteetion Program

9. The iDstaUation andIorqusnerly monitoring for VOCs of outpOst monitoring wells installed with respect
to potentially affected public and private water supply ~ including BWD well fields 4, 5 and 6. The
remedial design will evaluate and determine the best locations for any additional outpost wells required
for this program. Outpost monitoring wells will be sampled quarterly.

10. A public water supply contingency plan for the design.. construction. operation and maintenance of
wellhead treatment systems and/or the evaluation of comparable a1temative measures. if necessary. If
evaluation of the long term groundwater monitoring or the outpost well data indicates that a public
supply well bas been or is in imminent danger ofbeina inJpacted by Northrop GrummanINWIRP site-
related contam.inants.. then wellhead treatn:Jent or comparable alternative measure(s) for the impacted
public water supply well(s) will be necessary. Thisdeter:miDation will be made by NYSDEC, NYSOOH,
and the Nassau County Department of Health in conjunction with the potenlially inJpacted water disuict.
The treatment system or comparable alternative measure(s) to produce potable water will be designed
andconstructcd with input from the affected water district. Altematively. ifNorthrop GrummanlNWIRP
reaches a cash settlement with an affected Water District, then each settling District will be responsible
for its respective monitoring and implementation of. as necessary, wellhead treatment, or comparable
alternative measures. Operation and maintenance of all public supply well treatment systems, or
comparable alternative measures, will be assumed, at a minimUlll, to operate for the required 30 year
time frame as required by the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA). At a minimum, the NYSOOH Part 5 drinking water standards will always be met.

Northnlp Orumman and the Depanment of the Navy have agteed to establish a goal for any given
wellhead trea.tmem or comparable technology for affected drinking water supplies which will provide
water that is non-detect using USEP A Method. 502.2 to a detection limit of 0.5 micrognu:ns per liter
(ugII) with respect to VOCs for site related contamination as cited in the 2001 Water Quality Monitoring
Requiremems for Nassau County Public Water Systems.

11. a. Any repeated detection of 1 ppb or more of Northrop GrummanINWIR.P Site-related COntJUDjnation
in the outpost or long term groundwater monitoring wells upgradient of a public supply welJ will
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"trigger" Northrop Grumman or the Depanment of the Navy to notify the NYSDEC and the potentially
impacted water district and to evaluate the rate of movement of the Northrop GrummanINWIRP
contaminants towards the public supply wells.

b. If VOC CQDOCubabons in the outpo t wdJ.(s) approach or exceed a predetenniDed. outposl well.
specific action level, a minimum of one and a maximum ofthree confirmatory samples will be collected
within 30 days and the results evaluated by the NYSDEC and the State aud County Health Departments
withinputftomtheaffcctedwaterdistrict(s).lftbeNYSDEC'saadtheHca1thDepartments'eva1uation
indicates that treatment is necessary, the design and construction phase of the watertreatmart system(s)
or comparable alternative measure will begin.

12. The BWD public supply wells and any other supply wells detennined to be impacted or potentially
impacted based on the long term OM&M, would be sampled on a monthly basis for total volatile organic
compounds.

13. 1he provision of public water to residential or colIlIDCl'cial structures that have private c:Irinkinawater
wellsdetennined to be affected orpotentially affected by tbeoff'site migration of the NortbropGrumman
and NWIRP groUDdwaterplume(s).

Elemegg CommoD to Both Promms

14. A long term operation" maintenance and monitoring plan will be prq>ared that details all of the specific
operation and mainfaUU'1a: of the ONCT and the OM 38 area systems and all the monitoring
requimnents and contingency aspects of this project.

15. A performance evaluation conducted at least once a year to determine whether the ra:nedial goals and
performance objectives of all systems have been or can be achieved, and whether the monitoring should
continue.

16. A plan to properly close all monitoring wells associated with the Northrop Grumman and NWIRP sites
at such time that the wells are DO longer necessaty,'

SECI10N 9: HlGJlLIGB]'S OF COMMUNITXPARDCIPADON

As part of the rem.edi investigation process, a number of Citizen Participation activities were undertaken in
an effort to inform and educate the public about conditions at the site and the potential remedial altcmatives.
The following public participation activities were conducted for the site:

• A repository for documents pertaining to the site was established.

• A site mailing list was establisbcd wbidl included nearby property owners, local political officials, local
media and other inten:stcd parties.
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• In October 2000, the NYSDEC sent out a mailing the public. NYSDEC also announcing the finalin;d
OU2 feasibility study was available to the public.

• In November 2000, issued a press release and a mailing was sent out to the public, announcing the to
address ed the release of the OU2 PRAP.

• In March 200 1, a Responsiveness SUJDIll8I}' was prepared and made available to the public, to address
the comments received during the public comment period for the PRAP.
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Table 1
Nature and Extent of Contamination

MEDIUM CATEGORY CONTAMINANT CONCENTRATION FlUQlJENCY of SCGt
OF CONCERN RANGE (Ppb) EXCEEDING

~...!I (Dob}

Groundwater Volatile Perchloroethene ND-3.600 39/121 5
(On-Site Organic

Trichlorocthe:neMonitoring Compounds ND-S8.000 551121 5
and (VOCs)

1,1-Dichloroethene 0.38-620 111121 5production
Wells) l,2-Dichloroetbene ND-3,850 211121 5

Vinyl Chloride ND-6,400 111121 2

1,1-Dichlo~e ND-880 8/121 5

1.1.I-TrichJ .1 NO-lO.OOO 211121 5_

Groundwater Inorganic arsenic ND(1)-68 7/82 25
(On-Site Analytes
Monitoring (Metals) barium ND(2)-164 0/82 1,000
and production
Wells) cadmium ND(1)-130 3/82 10

chromium ND(1)-160 4/82 50

lead ND(I)-7.2 0182 2S

mercury ND(0.2}-1.2 0182 2

selenium ND(1)-4 0/82 10

silver ND<l) ..6 0/82 50

Groundwater Perchloroethene ND(O.S}-lO 1/9 5
Outpost

Monitoring Trichloroethene ND( 1}-l,300 5/9 5
Wells for tile

Ll-Dichloroethene ND(0.5}-S.1BWD 1/9 5
September l,2-Dichloretbene ND(0.5)-1 0/9 5

1997
Vinyl Chloride ND(O.S)-l 0/9 2

Ll-Dichloroethaae ND(O.S)-12 1/9 5

1.1, I ..Trichloroethane ND(.S)-7 1/9 S

Nonbrop GnlImnan lad NIInI Weapons Indultrill R.esaw PIlat lDIcQve HIZIfdous W••• S*
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MEDIUM CATEGORY CONTAMINANT CONCENTRATION FREQUENCY of SCGI
OF CONCERN RANGE(ppb) EXCEEDING 8kgd..

SCGslBackp-oaad
"(oob)

Groundwater Trichloroethene ND-15,000 25/106 5
Long Term

Tetrachloroetheae ND-44 11/106 5"Monitoring
Data 1,1-Dichloroetbene ND-39 3/106 51997-
Present 1,2-Dichlorethene ND-6 31106 5

Vinyl Chloride ND-2,OOO 3/106 2
I .1.n··L oJ. ND-1O 3/106 5

Table 1
Remedial Altenuative Costs

Remedial AlterDative Capital Cost AnnualO&M Total Present Worth
1. Alternative 1: $3,670,000 $1,480,000 $26,700,000

2. Alternative 2: $4,390,000 $1,480,000 $28,200,000

3. Alternative 3: $8,060,000 $1,700,500 $33,600,000

4. Alternative 4: $9,290,000 $1,725,400 $35,000,000

5. Alternative 5: $21,390,000 $2.980,000 $62,800,000

6. Alternative 6: $22,620.000 $3,080,000 $64,100,000

7. Alternative 7: $21,860.000 $3,200,000 $63,300,000

8. Alternative 8: $23,090,000 $3,300,000 $64,700,000

NorUuop GnamaP IIId NIIVIIIWapOn$ Induslriai Reserve Plant InIICtiveHaz:nous WI$IIC Sire
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GWSSABY OF TERMS

Applicable or relevant and appropriate requirement.

BWD: Bethpage Water District

Capital Cost: Refers to the up front cost of constructing a remedial Alternative.

CERCLA: Comprehensive Environmental Response, and Comprehensive Liability Act (USEPA).

Chromium: An inorganic element used in various manu:facturing processes.

DeE: Dichloroethene.

ECL: Environm ntal Conservation Law.

FS: Feasibility study.

GM: Refers to monitoring wells installed for Northrop Gnunman by Geraghty and Miller.

Growadwater
Co.toan: Equipotentiallines of groundwater elevation above mean sealevel.

GIaeial: Refers the Glacial or shallow aquifer associated with Long Island.

GOCO: Government owned, contractor operated facility.

HN: Refers to monitoring wells installed for the Navy by Halliburtan NUS.

IBM: Initial Remedial Measure.

Magothy: Refers to the section of the Long Island aquifer below the Glacial and above the Lloyd.

MPS: The Main Plant Site, or the former Fairchild Republic Aircraft manufacturing facility.

MCLs: Maximwn contaminant levels.

MGD: Million gallons per day, refers to daily rate of pwnping aroundwatc:r.

MNA: Monitored natural attenuation.

NASA: National Aeronautics and Space Administration

NordIrop GruIntuI end Nevil WhIlOM IadUtriII Re$cn'c PI8DtIDICtive HIzIrOoIII Wille Silc
RECORD OF DECISION
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ND: Non-detect or below the detectioolimit of the analytical equipment.

NWlRP: Naval weapons Industrial Reserve Plam,

NYCRR: New York State Codes, Rules and Regulations.

NYSDEC: New York State Depanment ofEDvironmental Conservation.

NYSOOH: New Y0Ii State Depanment of Health.

OFCT: Offsite contaioment system.

ONcr: Onsite containment system.

O.M&M: Refers to operation. maintenance and monitoring. of ranediaJ alternatives.

OU: Operable unit. Refers to portions oftbe remedial program divided into sections.

PCB: Poly--clllorinatcdBi-phenyl.

PCE: (perchlorocthyJene or tetrachloroethylene) A chlorina.ted, alipbatic organic solvent

Plume: Contaminant dispersion in the groundwater.

POTW: Publicly owned treatment works or sewage treatment plant

PPB: Part per billion. For water samples also termed micrograms per Uter (ugIl) and for soil
samples termed micrograms per kilogram (ugIkg).

PPM: Part per million. For water samples also termed milligrams per liter (mafl) and for soil
samples termed milligrams per kilogram (mgIkg).

PPMV: Part per million volume., used for air samples.

PRAP: Proposed Remedial Action Plan. This is a document listing the rcmedy(s) proposed to
mitigate the threat of hazardous waste disposal to human health and the environment.

PRP: Potential Responsible Party.

RAo.: Remedial Action Objectives. or the goals established to remedy a site based on findings of the
RI (CERCLA).

ReRA: Resource Conservation and Recovery Act.

Notdwp ~ me!Nave w~ InduAriaI Rcacrvc PI.a II*'IUvc Hazardous w•• Sile
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RlJFS:

ROD:

RUCO:

SCGs:

SVOCs:

TAGM:

TeA:

Remedial Investigation an Feasibility Study.

Record of Decision.

Rubber Corporation of America.

Standards, Criteria and guidance.

Semi-volatile organic compounds. Semivolatile Compounds- compounds amenable to
analysis by extraction of the sample with an organic solvent. Used synonymously with
BaselNeutraIIAcid (BNA) compounds. Also, organic compounds with boiling points above
150 degrees Celsius.

Technical Assistance and Guidance Memorandwn. These guidance documents are used by
theNYSDEC.

(Trichloroethane) A chlorinated aliphatic organic solvent.

TCLP:Toxicity Characteristic Leaching Procedure, is one test used to determine ifhazardous waste is
present.

TCE:

TVOC:

ugll:

VIe:

UST:

VCM:

VOC:

(Trichloroethylene) A chlorinated, aliphatic organic solvent.

Total volatile organic compounds.

Micrograms per liter. See also PPB.

Underground Injection Control Program.

Underground Storage Tank.

Vinyl chloride monomer.

Volatile organic compound. Amenable to identification by gas chromatography analysis.
Also, an organic compound that is readily vaporizable at a relatively low temperature.

NoIthIqI an.n..a md N.vaJWapoas lIIdU5INI Racrvc PIaat InIctive liwIrdous WlISte Site
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